Differential effects of GH replacement on the components of the leptin system in GH-deficient individuals.
GH therapy is associated with a reduction in fat mass and an increase in lean mass in subjects with GH deficiency (GHD). Leptin, like GH, plays an important role in the regulation of body composition. GH treatment has been shown to reduce serum leptin; however, the physiological interactions between the leptin system (free leptin, bound leptin, and soluble leptin receptor) and the GH/IGF-I system largely remain unknown. Twenty-five patients with childhood (n = 10) and adult-onset (n = 15) GHD were studied. GH status had previously been determined using an insulin tolerance test and/or an arginine stimulation test. The following parameters were recorded at baseline (V1) and then after 3 months (V2) and 6 months (V3) on GH treatment: fat mass, body mass index (BMI), and waist/hip ratio (WHR); blood samples were taken after an overnight fast for free leptin, bound leptin, soluble leptin receptor, insulin, and IGF-I. At V2 and V3, respectively, a fall in free leptin (P < 0.001 for each), and at V3 a fall in in percent fat mass (P < 0.001) were observed. There were no significant changes in BMI or WHR. Simultaneously, there was a rise in insulin (P = 0.068 and P < 0.001), IGF-I (P < 0.001 and P < 0.001), bound leptin (P = 0.005 and P < 0.001), and soluble leptin receptor (P = 0.61 and P < 0.001). A positive relationship was noted between free leptin and BMI (P < 0.001) and between free leptin and fat mass (P < 0.001), and a negative relationship was found between free leptin and IGF-I (P < 0.001) and, within patient, between free leptin and insulin (P < 0.001). There was no significant correlation between free leptin and WHR. Bound leptin had a positive association with IGF-I (P < 0.001) and insulin (P = 0.002) and a negative relationship with percent fat mass (P = 0.023). Soluble leptin receptor was also positively related to IGF-I (P < 0.001). In conclusion, our data suggest that the reduction in serum leptin with GH treatment, as noted by others, is mediated through a fall in free leptin. The fall in free leptin and in part the rise in bound leptin are most likely through a reduction in percent fat mass. However, the observed changes in free leptin and bound leptin and, more importantly, the rise in soluble leptin receptor, are not explained entirely by modifications in body composition and may be a direct result of GH/IGF-I.